Abstract: Aim: This study explores knowledge and beliefs about longer-term health risks related to alcohol consumption among Australian adults.
Alcohol has a range of chronic effects on health, including cardiovascular disease, cirrhosis of the liver, diabetes and cancer. [1] [2] [3] [4] [5] It is estimated that 5% of all cancers diagnosed each year in Australia are attributable to long-term chronic use of alcohol. 6 Australian per capita consumption of alcohol is high by world standards. 7, 8 Current Australian guidelines for the consumption of alcohol (revised in 2009) state that there is no level of alcohol consumption that can be guaranteed as safe or risk-free and that in order to minimise the risk of alcohol-related harm (i.e. injury, disease and death), healthy men and women should not drink more than two standard drinks on any day. 9 This represents a downward revision for men (from four to two drinks a day) from the previous guidelines. 10 Furthermore, the guidelines state that drinking less frequently over a lifetime (e.g. drinking weekly rather than daily) considerably reduces the risk of alcohol-related harm and disease.
A UK study conducted in 2009 found that only 14% of adults recognised alcohol consumption as a cancer risk factor 11 but, to date, there has been very little published Australian research investigating public knowledge of the link between alcohol and longer-term health risks. 12 This study aimed to assess the public's: (a) understanding regarding 'safe' levels of alcohol consumption in relation to minimising the risks of longer-term alcohol-related harm; (b) knowledge and beliefs about the longer-term risks of alcohol consumption; and (c) recognition of personal longer-term health risks from alcohol consumption.
Methods
Data were drawn from the 2009 Cancer Institute New South Wales (NSW) Lifestyle and Cancer Survey, a telephone survey of NSW adults (aged 18 years and over) conducted to monitor beliefs, attitudes and behaviours relating to cancer preventive lifestyle factors. Households were recruited through list-assisted random digit dialling (of landline telephone numbers only) and a random selection procedure was used for selecting a participant within the household. An overall response rate of 15% was achieved (American Association for Public Opinion Research response rate #4). 13 This survey contained multiple modules on lifestyle behaviours and cancer with a total sample size of 1508; analyses for this paper were limited to the participants who responded to questions from the module on alcohol (n ¼ 1255). Sample demographics are shown in Table 1 . Data were weighted for the probability of selection, based on the age and gender distribution of the NSW population. 14 
Measures

Alcohol consumption
All participants were asked how often they drank alcohol (at least once a week, less than once a week, I don't drink alcohol) and, if they drank at all, how many standard drinks they would usually consume during a typical drinking occasion. A standard drink was defined for participants as one middy (285 mls) of full-strength beer, one schooner (425 mls) of light beer, one small glass (or standard serve) of wine (100 mls), or one pub-sized nip (30 mls) of spirits. Those who drank at least once a week (hereafter 'weekly drinkers') were also asked on how many days they would drink during a typical week. To facilitate analysis, weekly drinkers were grouped into four categories based on the current Australian guidelines according to their frequency and level of consumption (Table 2) .
Knowledge relating to 'safe' levels of alcohol consumption Participants were asked the maximum number of standard drinks an adult male/female could have on any day without significantly increasing their risk of health problems in the longer term.
Knowledge and beliefs about health effects of alcohol consumption All participants were asked whether they thought cancer, heart disease, diabetes, high cholesterol, liver problems, digestive problems, and overweight/obesity could result from drinking too much alcohol. They were also asked whether they agreed that ''Regular moderate alcohol consumption can have serious health consequences in the long term'' (1 ¼ disagree strongly to 5 ¼ agree strongly; dichotomised into agree strongly/somewhat vs other) and ''Limiting your alcohol intake helps prevent cancer'' (agree strongly/somewhat vs other).
Perceptions of personal risk from alcohol consumption
Participants were asked if they agreed with the following statements: ''I should be drinking less alcohol than I currently drink'' (agree strongly/somewhat vs other), and ''What do you think is the likelihood of becoming seriously ill from your drinking if you continue to drink alcohol at your current level?'' (definitely/probably will vs other).
Covariates
Covariates of interest were gender, age, household income, education, and whether there were any children aged 17 years and under living in the household.
Statistical analyses
Chi-squared analyses were conducted to examine sociodemographic differences between weekly drinkers and non-drinkers, and between weekly drinker categories. Multiple logistic regression analyses were used to determine associations between the levels of drinking and the following outcomes: (a) knowledge of the current guidelines for alcohol consumption; (b) knowledge about the long-term health risks of moderate alcohol consumption; (c) recognition that alcohol can cause cancer; (d) belief that limiting alcohol intake helps prevent cancer; (e) belief that they should be drinking less than current consumption; and (f) belief that they could become seriously ill from current drinking. For each of these outcomes, two analyses including all covariates were conducted. The first included the full sample while the second used only the sample of weekly drinkers. The analyses were generated using SAS (version 9.2, SAS Institute, Cary, NC).
Results
Alcohol consumption
Almost half of all participants drank alcohol at least once per week while 22% reported that they did not drink alcohol at all (Table 3) . Over half the men were weekly drinkers, compared to 40% of women. Those participants aged 45-64 years, tertiary educated, high income, or with no children in their household were more likely to be weekly drinkers.
The proportion of all drinkers who were drinking above the current guidelines was 37%. Of the weekly drinkers, 43% were drinking above the guidelines (Categories C and D). Over half of the men who drank at least weekly were drinking above the guidelines, as were over three-quarters of those aged 18-29 years. The greatest proportion of tertiary educated participants were in Category A (i.e. drinking within the recommended guidelines), while around half of participants with lower levels of education were drinking above the guidelines (Categories C or D).
Correct knowledge of Australian guidelines
Sixty-seven percent of participants correctly nominated the maximum number of standard drinks per day that met the current Australian guidelines; that is, between zero and two. Drinkers were less likely to know the correct amount that meets the guidelines than non-drinkers (Table 4 ). In addition, those drinking above the guidelines (Category C and D) were less likely to know the guidelines than those in Category A (Table 5) .
Long-term harms of alcohol consumption
Approximately two-thirds (64%) of participants agreed that regular moderate alcohol consumption can have serious health consequences in the longer term. Drinkers were less likely to agree than non-drinkers. Similarly, Category D drinkers were less likely to agree than Category A drinkers.
Only 48% of participants were aware that drinking too much alcohol could cause cancer. Participants' awareness varied in relation to the effect of alcohol on heart disease (79%), diabetes (70%), high cholesterol (54%), liver problems (98%), digestive problems (76%), and being overweight or obese (89%). There were no significant differences between drinkers and non-drinkers, or between any of the weekly drinker categories, in relation to knowledge of the causal link between alcohol and cancer. I should be drinking less than I currently drink (agree) -all drinkers only (n ¼ 857) 36 n/a n/a n/a 21 1 -47 4.00** 2.85-5.61
I am likely to become seriously ill from my current drinking (definitely/probably will) -all drinkers only (n ¼ 859) 14 n/a n/a n/a 9 1 -17 2.56** 1. Further, half of the participants agreed that limiting alcohol intake helps prevent cancer (51%). Weekly drinkers were less likely than non-drinkers to agree.
Perceived personal risk
Just over one-third of drinkers agreed that they should be drinking less than they currently drink (36%). Weekly drinkers were four times more likely than occasional drinkers to agree that they should be drinking less. Category B, C and D drinkers were similarly more likely to agree than Category A drinkers.
Weekly drinkers were over two times more likely to believe they would become seriously ill from their current drinking than occasional drinkers. Category D drinkers were more likely to agree with this statement than those in Category A.
Discussion
These results suggest a substantial knowledge deficit among many adults in relation to the current recommendations for alcohol consumption, as well as the link between longer-term health risks and moderate alcohol consumption. There is a clear need to address alcohol consumption, particularly among those aged 18-44 years, those with lower levels of education, and men.
There is evidence that, while many national health organisations have guidelines for moderate alcohol consumption, people in these countries either do not know or are confused by these guidelines. 12, 15, 16 Despite the fact that approximately two-thirds of the sample correctly nominated the amount that met the recommended guidelines for alcohol consumption, drinkers were generally less likely to correctly identify the recommendations, as were those weekly drinkers who drank above the guidelines. While it is important to note that these findings may have been influenced by the introduction of current guidelines in the same year as the survey, they still suggest a need to increase awareness of the current guidelines for alcohol consumption.
Of concern was that, despite mounting evidence, about one-third of the sample did not agree that regular moderate alcohol consumption can have serious health consequences in the long term. Furthermore, there was an association between alcohol consumption and recognition of the longer-term impact of drinking, suggesting either a knowledge deficit in drinkers, especially heavier drinkers, or self-exempting beliefs, in that drinkers are less likely to want to recognise that their behaviour is putting them at risk. The implication from either of these scenarios would be that increasing the awareness and belief of these drinkers of the long-term health consequences of their drinking would be an important component in a strategy to reduce consumption.
In our study, participants' definition of 'moderate drinking' was not assessed. Other research has identified some confusion over what constitutes 'moderate' drinking 16 and that heavier drinkers have been found to have an inflated definition of moderate drinking. 17 In our study, while the heaviest drinkers were the most likely to recognise that they should drink less than they currently drink, it may be that even if these heavier drinkers reduced consumption to what they perceive as 'moderate', it may not be to a level sufficient to significantly reduce their risk of long-term harm. Future research should investigate the public's understanding of 'moderate drinking'.
Our findings also suggest that recognition of cancer as a possible long-term consequence of alcohol is also an issue to address and add weight to existing evidence that understanding of cancer risk from alcohol consumption is poor. 18 It is possible that public knowledge of long-term harms of alcohol consumption may be confounded by some evidence suggesting beneficial effects of alcohol. 16 This is despite the fact that the clinical consensus is that people do not need to take up or maintain drinking for health benefits since alternative means of preventing heart and vascular disease are available. 7 There is therefore scope for further research exploring cancer as a motivator to reduce or abstain from alcohol consumption.
A major limitation of the study is the low response rate. This was impacted by a short fieldwork period (3 weeks) prior to the launch of a campaign and therefore an inability in many cases to contact the randomly selected adult in the household. Additionally, the length of the survey (approx. 26 mins) may have acted as a deterrent for some potential respondents. Despite our sample having more tertiary educated people than would be expected compared to the NSW population, 19 the levels of alcohol consumption in this sample correspond closely to the levels reported in more representative studies. 20 Secondly, this study relied on self-reported alcohol consumption, which may be subject to recall bias, especially as most alcoholic beverages are not served as the equivalent of one standard drink. This means that participants may have significantly underreported their actual consumption if they simply reported how many drinks they usually consume, rather than calculating the number of standard drinks. Participants' understanding of the term 'standard drink' was not assessed in this survey but there is some evidence from other studies showing that understanding of a standard drink is often poor and that, as a result, drinks are commonly over-poured and consumption underreported.
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Conclusion
Our results validate the need for continued efforts to reduce alcohol consumption among adults. New initiatives should target those aged 18-44 years, men, and those with lower levels of education. Implementation of well-resourced public education initiatives would be expected to contribute to a reduction in the burden of cancer and other alcohol-related disease.
